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PAPERS ON CLIMATOLOGY IN RELATION TO AGRICULTURE, TRANSPORTATIOM, WATER 
RESOURCES, ETC. 

CHARTS OF THE ATMOSPHERE.’ 
Review by ALESANDER G. NCADIE, Professor, iyeather Bureau, Sau Francisco, C‘al. 

This volume b5- Prof. A. Lawrence Kotcli and hlr. 
A. H. Palmer at once sugaests to every meteorologist tt 
somewhat similar undertaging when the surface winds 
and ocean currents were charted by blanry 50 years ago. 
Tlie present book, however, forces a recognition of even 
greater possibilities than the navigational charts pro~ii- 
ised, for while tlie ocean binds the nations water is not 
man’s natural environment and the air is. Men had 
sailed the seas for ages before the physical geography was 
written; but men are only now beginning to fly, and 
what tlie future holds for us along tliese lines no one can 
predict. 

Tlie charts in this 1-olunie are pi-iniarily designed for 
the use of aviators and aeronauts. So far 21s we know 
they are the first issued for this purpose. The results of 
the many observa tions macle during tlie past 20 years 
by the staff of the Blue Hill Observatory in the United 
States ancl on tlie dtlnntic Ocean in esploring the air 
have been used almost esclusively and to good advantage. 

At tlie outset we notice the distinction macle between 
aeronauts and aviators, tlie former being balloon pilots 
and the latter pilots of flying ninchines heavier than air. 
Twenty-four charts are published, each accompanied 
with a page of explanatory test. The first cliart gives 
relative heights, atmospheric density, a id  temperature. 
The heights are given only in English measures, and it 
would be an improvement if in subsequent editions corre- 
sponding values in tlie metric system were given. 

Possibly a parallel column showing dynnniic meters 
and equivalent pressures in millibars should be added. 
This opens up a matter of the utmost importance, namely, 
shall scientific units or units that  a t  least make a pre- 
tense of precision be used now or shall we cuntiriue to  use 
the old and cumbersome units and clumsy tables for 
conversion. This it seems to us is tlie only point on 
which the authors can be justly criticized, for in no place 
do they use anything but the old English units. Perhaps 
the authors felt that LIS tlie book was intended for 
American airmen it  was hettcr to keep to the units in 
common use and that the introduction of absolute units 
would not be clrsirablr at the present time. blr. Rotch’s 
work abroad, however, is so well known nnd liis familiarity 
with kite ancl bslloon data bo great that it seems strange 
not to find incorporated in tliis work a t  least eyuivnlent 
values in units that are conip:m~hle and have a scientific 
basis. And i t  is only a question of time before the new 
notation must be used, for tlie old units retard rather tlian 
make for progress. The arguments in favor of tlie new 
pressure unit, i. e., where the pressure is represented in 
units of force and the value of 1,000,000 dynes taken :IS 
a standard, and all pressure variations given in percent- 
ages of this, are obvious; and tlie terms millibar instead 
of millimeter, centibar and decibar instead of others are 
daily appearing in the literature of Iiieteorology. Tables 
are already published for the quick conversion of geo- 

metric to dynamic values. Tlie reason for introducing 
the dynamic meter is simply because tlie value of the 
acceleration of gravity varies. As Bjerknes pointed out 
in his recent Dynamic RIeteorology, the surface of equal 
heights is a slanting surface on which equilibrium is not 
possible under the sole action of gravity. On a surface of 
equal lieiglit above sea level a ball would roll from the 
pole to the Equator and on a surface of equal depth below 
sea level it woulci roll from tlie Equator to the pole. 
Therefore surfaces of equal height are not suitable as 
coordinate surfaces in problems connected with the 
dynamics of the at,niosphere. To perform the same 
nniount of work unit mass must be lifted higher a t  tlie 
Equator than a t  tlie pole. The whole conception is inter- 
esting and :in idea of its far-reacliing consequences can be 
obtained hy tliinking of R dynamic map in which the 
height of a mountain woulcl be inensured not by the, ver- 
tical distance from sea level to summit, but by the proper 
value of the work done in reaching tlie summit. 

The text acconipunying the various charts is well 
written. The diagrams are explained in an easy and 
natural way’, ancl there are many references to experi- 
mental facts which win and hold the interest of the lay 
reader. For the professional airman the charts are 
without question a “vade mecum.” Of course the 
obvious weakness of all such charts from tlie professional 
air navigator’s point of view is that they represent 
averi?ge conditions, which may not even be the probable 
cond~t~ons,  and obviously they can not be expected to 
meet, the individual requirements. As Prof. Rotch very 
wisely puts it:  

In the air ay on the earth it is the unexpected which determines the 
result. 

The charts are all valiiable and are particularly strong 
in the matter of wind velocities a t  various levels and the 
frequency of certain winds a t  certain seasons. Of course 
data are chiefly those relating to horizontal movements. 
Ascensiunul nir currents, and niore especially the peculiar 
intermittent pulses mhicli we do not yet adequatelj- 
recognize nor nutomatically record, are, however, not 
forgotten. I n  tlie test  accompanying chart 8 it is shown 
that intermit tent ascending currents occurring during 
the daytime are strongest in sunimer ancl when it seems 
to be nenrly calm. Tlir up )er limit of these currents is 

scending currents may c a u ~  vortices about horizontal 
axes. Cumulus clouds therefore indicate- 
that although the horizontal \ elocity of the air below them is le53 than 
the average, the coiiditiuns are unfavorable for aerial experimenta, 
especially near the clouds. 

This wr think is a matter of great importance to  
aviators, ancl doubtless as the years go by we shall find 
that, there are certain hours of the day or night when the 
conditions are favorable for aviation and other periods 

usually shomn by the top.: o 1 ciiniulus clouds in which de- 

1 Charts of the atmosphere for .4eronauts and Aviators, by A. Lawreuce Rotch and Andrew E. Palmer. Four to twenty-fonr full-page charts. John Wley & Sons, 1911. 
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when there will be an element of danger. The vertical 
stability of the air is greatest during the night. 

Extremely interesting are charts 21 and 33. The 
former enables the aerial navigator who has studied the 
pressure distribution from the daily weather map to 
forecast the changes of wind at  dift’erent heights. I n  
the case of low-pressure areas the closer the isobars the 
stronger will be the wind ancl the more nenrly pardlel or 
concentric to  them will be its direction, which turns to  the 
right hand with increasing height in the front half of the 
low pressure and slightly to the left hand in the rear half. 
Chart 24 gives the aerial routes of the suiiiiiier ttcruss the 
north Atlantic. Courses are indicated and nppropriate 
lines show the distance traveled by each wind ~tncl the 
direction in which the airship must, be headed to  maintain 
the course; also the distances which the motor acting 
alone would drive it. Thwe forces, represented by the 
adjacent sides of it parallelogram, give the resultant 

This and the course to  be steered are rendilv 
Pound by means of an instrument devised 11y Prof. Rotch 
and constructed by Casella, in London. When the wind 
and motor act together the resultant is their sum and 
when opposed the difference. For siinplicity the winds 
nre concentrated in eight cljrections. 

The work as  a whole is a practical application of the 
knowledge deduced from many years’ work at  Blue Hill 
Observatory in the rnensurement of cloud heights and 
velocities, ns well as other problc~ms in mettorology 
whi?h were not unclertnken in connection with aerial 
navigation. The volume shows how valuable the work 

’ of the investigator becomes in clirections never dreamed 
of when undertaken. The observatory has thus fur- 

rogress. 

nished data of the greatest importance to  aviat,ors and 
aeronauts. The book marks an cpoch in aero hysics. 
It is undoubtedly the forerunner of elttborate c Y iarts of 
the air, even its the pilot ch:trts followed froin Maury’s 
work. 

CHARTS. 

1.  Relative heiqhts, atmospheric density, and temperature. 
2 Average temperature, barometric pressure, wind velocity, and pres- 

3. hlaximuni wind velocities and pressure up to 30,000 feet at Blue 

4 .  Wind pressures for constmt velocities up to 30,000 feet. 
5. IVind pressures for constant velocities 111) to 10.000 feet. 
I;. Rlonthly temperatures up to 12,000 feet a t  Blue Hill. 
7. hlonthl:\ wind velocities up to 12.000 feet at Blue Hill. 
S. Hourly rriucl velocities up to 10,000 feet at Rlue Hill. 
9. Frequency of con*tant wind ielocities, 1,000 to 10,000 feet, at Blue 

sure up to 30,000 feet. 

Hill. 

Hill. 
10. Frequency of winds at  Blue Hill, 650 feet. 
11. Velocity of winds :it Blue Hill, 650 feet. 
12. Frequency of miuds at  Blue Hill, 1,650 feet. 
13. Velocity of minds a t  Blue Hill, 1 , t Z O  feet. 
14. Frequency of winds at Blue Hill, 3.300 feet. 
15. Velocity of windr at Blue Hill, 3.300 feet. 
16. Frequeury of winds at  Blue Hill, 6,600 feet. 
17. Velocity of mindr a t  Blue Hill, G.600 feet. 
1s. Frequency of wind3 at Blue Hill, 10,000 fret. 
19. Velocity of winds at  F k e  Hill, 10.000 feet. 
20. Wind velocity ancl direction 111’ tu 19.000 feet at St .  Louis. 
21. Winds s t  iarious heights as related to Imometric pressure a t  the 

22. Frequency of windr iu the northeast trade reZion of the Atlantic 

23. Velocity of winds iu the northeast trade region of the Atlantic 

24. Aerial routes in summer acroes the north Atlantic Ocean. 

ground. 

Ocean. 

Ocean. 


